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COMPLETE SPECmOATION 

Improvements in or relating to Self-Fluxing Solders 

We, Thessco iKDrsTMAL Research to provide solder wire of circular section 45 

Limited, a British Company, of Royds with a coating of flux, and to form solder 

Mill Street, 'Sheffield, 4, Yorkshire, do wire with on© or more spiral flutes or ser- 

hereby declare the invention, for wliich i:ations filled with flux. 

5 we pray that a patent may ba granted to The main objects of the present inven- 

us, and the method by which it is to be tion are to provide an improved self-flux- 60 

performed, to be particul^lrly described in ing solder and improved components of 

and by the following statement:— sellf -fluxing solder for making a soldered 

This invention relates to self-fluxing joint. 

10 solders, i.e. hard and soft solders pre- A further object is to provide an im- 

loaded during manufacture with flux for proved self-fluaang solder op solder com- 65 

use in making a joint with the solder. ponents for use m electrioal resistance 

The invention is particularly, though brazing, 

not exclusively, concerned with silver Another object is to provide methods 

16 solders. manufacturing the self-fluxing solder 

A common self -fluxing solder is formed and components. go 

as a hollow rod having a core of paste- According to the main feature of the 

like consistency. During soldering, it is present invention self-fluxing solder com- 

highly desirable that the flux shall melt prises a solid body o£ solder formed with 

20 and run over the surfaces to be joined an external surface having a spreading 

before the solder itself melts and begins recess or recesses, said recessed surface 65 

to flow. With flux-cored solder, as neat carrying an external body of adherent 

is applied externally, there is a liability flux of solid or semi-solia consistency, 

for the solder itself first to flow, or for which is distributed over the recessed 

25 the flux and solder to melt and flow simul- surface so as to fill the recess or recesses 

taneously. A flux-cored solder would be therein, and which is alone sufficient in 70 

in general quite unBatisfactory for the quantity to peaimit the making of a 

making of a soldering component (e.g. a soldered joint with the solder, and a 

ring) formed to the shape of a joint (e.g. vehicle for bonding together the particles 

30 an annular joint) to be made, because the ol flnix and causing them to adhere to the 

flux can flow only from the ends of the solder body, the vehicle being of such a 75 

core. BO that flux wouid not spread over nature that it is stable in form and com- 

the whole surface area of the joint prior position under normal temperatures, 

to the flow of the molten solder. affords a stiff and durable body of flux 

35 It has been proposed to provide a weld- under normal temperatures, and substan- 

ing rod on its outside surface with a plur- tially all vaporizes when the soldering 80 

ality of spaced recesses extending around temperature is reached, any small residue 
and length-wise of the rod ; and fluxing not being deleterious to iijB joint to be 

materi-al substantially fills the recesses, made. 
40 the peripheral surface of the rod being In one convenient form, the body of 
bare of flux. The functions of flux in solder is shaped as sheet or strip. One or 85 

welding and soldering operations are dif • both surfaces is recessed to receive the 
ferent; and in welding the flux crumibles flux 

and falls away. It has also been proposea The recessed surface may be afforded 



by a multiplicity of closely-spaced de- 
pressions extending over tlie whole sur- 
face of the solder body. Thus the surface 
may be formed by dimples; by parallel 
6 grooTes and ridges, which in the strip 
may be set transversely: b^' a eris3-rros.< 
airrangement of ridges and grooves ; or hy 
corrugations. 
The dimpled or other form of strip may 
lU conveniently be made by passing plaiii 
sheet or strip between rollers bearing the 
requisite pattern for producing the 
recessing. 

In another form of the invention, the 

J 5 body of solder is shaped as a wire or rod. 
The recessing for receiving the flux may 
be in the form of a- helical groove pro- 
duced as by twisting a wire or rod of suit- 
able section, e.g. of non-circular shape, 

20 about its axis. Two or more wires mav 
also be twisted together to produce a unit 
having a plurality of helical grooves be- 
tween tlie individual wires for receiving 
the flux. The recessing may also consist 

25 of one or more longitudinal grooves or 
flutes in the wire or rod. 

The flux is applied to the recessed sur- 
face of the solder body in combination 
with a vehicle, which is stable in normal 

30 temperatures, in which it may be in sus- 
pension and/or solution. The Vehicle acts 
to biiid together the particles of flux into 
u siifi and durable body in normal tem- 
peratures and ailso to caiise the flux to 

35 adhere to the solder. The nature of tho 
vehicle must also be such that it does not 
retard the action of the flux by reducing 
the surface tension of the molten .«!older; 
nor -must it leave when heated to vaporize 

40 duriijg the soldering operation any resi- 
due deleterious to the makincr of a satis- 
factory joint. It is also desirable that the 
flux particles shall be sufficientily bonded 
together by the vehicle to prevent disin- 

45 tegration or removal of the flux bv hand- 
ling; that the flux shall withstand limited 
bending, or even stamping in certain cir- 
cumstances; and that the vehicle shall 
protect the flux against atmospheric nou- 

60 ditions. 

. A suitable vehicle consists of a thermo- 
plastic plnsticized resinous composition 
consisting of polybutyl methacrylafe. Tlie 
composition may incorporate a plasticizer 

6D such as dibutyl phthalate. To produce a 
balanced composition, i.e. one in wliicli 
the flux particles a^e evenly distributed, a 
suitable solvent may be 'added t<i the 
thermoplastic composition before mixinir 

60 in the flux. The consistency of the flux 
product, when ready for application to 
the solder, is preferably that of paint. 
Any tendency to gel Is to be avoided. 
The flux product is applied in any siiit- 

OB able way, as by dipping or spraying. 


In one embodiment of (he present ui- 
vention the solder may be preformed into 
a component shaped to the form of the 
joint to be made. Thus, the solder may be 
shaped as a ring adapted to fit into an ^ 
annuilar space at the joint between two 
mating parts such as two telcw^coped tubes 
that are to be joined by a soldering opera- 
tion. Alternatively, the solder may be 
preformed into a component shaned to the 71 
form of a disc adapted to be inserted in 
a hole of a part (e.g. a tube) to be joined 
to another and adjacent part (e.g. another 
tube) overlying tho hole. The solder may 
also be preformed into a comjM>nenf Si 
shaped as a cap adapted mechanically to 
be fixed over the end of a stud or rod or 
the like for joining that end to another 
part by a soldering operation 

For electric resistance soldering it is 8i 
necessaiT for there to be a current flow be- 
tween the electrodes through the solder. 
As the flux is normally an electrical in- 
sulator, the surface of the solder must 
therefore be exposed, at least in part. 9( 

Various ways of putting the invention 
into practice are illustrated by way of 
example in the accompanying drawings, 
in which : — 

Figure 1 is a plan view of a portion of Ofi 
solder sheet or strip formed with dimples 
on both upper and lower surfaces. 

Figure 2 is a sectional view on the line 
2 — '"2 of Figure 1, showing layers of flux 
covering both surfaces of the solder sheet lOi 
or strip. 

Figure 3 is a sectional view similar to 
Figure 2, showing the flux at lower levels 
such that the peaks on the dimpled soldtr 
sheet or strip are exposed. lOi 

Figure 4 is n perspective view of a por- 
tion of solder sheet or strip shaped to 
corrugated form. 

Figure 5 is a plan view of a solder slieet 
rolled or otherwise formed at both sur- HQ 
faces with a multiplicity of stud-like pro- 
jections. 

Figure 6 is a sectional view of Figure 
6 on the line 6 — 6. 

Figures 7 and 8 are respectively side 11c 
and end views of a solder wire or rod 
formed with a spiral groove which i« 
filled with flux. 

Figures 9 and 10 are side and end views 
of a solder wire or rod formed with two 12L 
longitudinal grooves or flutes disposed at 
diametrically opposite sides of the wire or 
rod and filled with flux. 

Figure 11 is a side view of a strip of 
.colder formed at both surfaces with trans 1^.5 
verse grooves filled with flux. 

Figure 12 is a sectional view of Ffffur*^ 
11 on line 12---12 thereof. 

Figure 13 is a face view of a ring 
formed from a length of the spiif-fluxing 130 


siilder wire {)r i:od ?luiwn ia Figures 7 
and 8. 

Figure H is a plan view af a disc of 
self-fluxing solder. 
6 Figure 15 is a sectional view of tlie 
application of a solder ring component 
for joining together two telescoped tubes. 

Kgure 16 is a. fragmentary view in 
section of tie joint of Figure 15 shown 
10 to an enlarged scale. 

Figure 17 is a view in elev.ation show- 
ino; the application of the self-fluxing 
solder disc shown in Figure 14 to flie 
joining of two telescoped tubes. 
15 Figure 18 is a fragmentary sectional 
view on an enlarged scale on the line 
1«— 18 of Figure 17. 

Figure 19 shows a stud fitted at one 
end with a cap made from the self -fluxing 
20 solder for use in fixing the stud in a hole ; 
and 

Fi^e 20 is a diagramm-atio view 
showing a method of coating wire with 
flux by a continuous process. 
25 Eeferrififf first to the form of self- 
fiuxing solder shown' in Figures 1 and 2, 
a sheet or strip of solder 10 of thin gaugei 
is passed between rollers adapted to im- 
peress dimples 11 into both surfaces of 
30 the solder sheet. In producing a diinple 
11 at one surface, there is afforded a 
peaked projection 12- at the ofher surface 
of the sheet. The dimples are evenly dis- 
tributed over the surfaces of the sheet at 
35 a requisite pitch. A pitch of ifeth of an 
inch has been found satisfactory. Both 
suxfiaces of the solder 10 are coated as by 
spraying or dipping with layers of flux 
13. The level of the flux layers is such 
40 fts completely to filll the dimpled recess 
11 and cover the peais 12. 

For electrical resistance soldering, it is 
necessary to have an electrical circuit 
. through the solder between the two c-on- 
45 tacts. The body of flux at the two surfaces 
of the solder IQ is therefore brought down 
to a level, as by scraping to the level's 14, 
in order to expose the peaks 12. The self 
fluxing solder then has the form shown 
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76 
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separafci] by recesses JD. The |»rojertion 
of u stud 18 at one surface produces a 
recess at the other surface. Suoh a pattern 
of studs and recesses may be produced 
by rolling the sheet with two sets of 
parallel grooves set in criss-cross fashion. 
The recesses 19 are fiUed with flux 13 
(Figure 6). The level of tlus flux may 
be such as completely to cover the tops of 
the studs. 

With the example shown in Figures 7 
and 8, round wire is rolled into the form 
of a strip, and one end of the straight 
strip is held fixed while the other end 
is rotated about an axis passing longitud- 80 
inally through the middle of the strip. 
There is thus produced a twisted dength 
of wire or rod 20 having a helical groove 
31. During the twisting operation inter- 
mediate anneals may be required, depend- 85 
ing on the constitution of the solder. 
After thus forming the body of\ solder 20 
the grooves 21 are filled with flux 22. 
With the example shown, the level of the 
flux is such that the external surface of 00 
the solder wire is exposed. In' a modifica- 
tion, the level of the flux may be sucli as 
to form a thin layer that completely 
covers the curved external surface of the 
solder wire. 

The self-fluxing solder shown m 
Figures 9* and 10 is in the form of a wire 
shaped with two longitudinal grooves or 
flutes 23 which are set at diametrically 
opposite sides of the wire. The grooves 
23 are fiKed with flux 22, which may. or 
may not form a layer over the eternal 
surf ace. of the wire. 

Figures 11 and 12 show a strip 24 of 
solder which is formed, at its two surfaces 105 
with a series of transverse grooves 25. The 
two sets of grooves are staggered. In the 
grooves is filled flux 26. The level of the 
flux is such as to leave the flat surfaces 
of the solder exposed; but the flux level 110 
may be increased so that a layer of flux 
completely covers the two surfaces of the 
solder. 

In Figure 13 is shown a ring cut and 


95 


105 


fluxing solaer tnen nas tne lorm snown in j? igure 16 is snown a nng cut and 
in Figure 3. It has been found that it is formed from a length of- the sdf -fluxing 115 


55 


60 


not necessary completely to expose all the 
peaked surfaces of the solder. 

With the form shown in Figure 4,- a 
sheet or strip 10 of solder is formed with 
corrugations 15 having ridges 16 and 
longi&dinal grooved recesses 17. Fliix is 
spread over both surfaces of the solder 
10 BO MS substantially to fill the grooves 
17 or alternatively to completely fill these 
grooves and adso afford a thin layer cover- 
ing the ridges 16. The self-fluxing solder 
shown in Figures 5 and 6 incorporates ai 
body 10 of solder in the form of a sheet 
which is rolled at both surfaces with a 
65 multiplicity of stud-like projections 18 


wire shown in Figures 7 and 8. Such a 
ring serves as a preformed* component for 
making a soldered connection at an 
annular joint between two parts. 

Figure 14 ia a face view of a disc 30 120 
made from self-fluxing solder in ^eet 
form similar to that in Figures 5 and. 6. 
One application of such a disc is illus- 
trated in Figures 17 and 18. Two tubes 
31, 32 bave their ends telescoped one 125 
within the other. In the waUl of tike outer 
tube is made a hole 33, in whiclx is fitted 
a disc SO. The position of the hole 33 is 
such that the disc 30 overlies the . inner 
tube 31. When heat is applied, the molten 130 
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HwK :\}u\ ^rilrltjr run rouTnl the nnrrow 
auuular space betweeu the two tubes so as 
to form a joint. 
In the further application illustrated 
5 in Figures 15 and 16, the outer tube 32 
of two telescoped tubes 31, 32 is formed, 
as by spinning, at its end with a bead to 
form an annular chamber or groove 34: 
in the outer tube around the inner tube. 
10 lu the groove or chamber 34 is esrpanded 
a ring" 35 of the self-fluxing solder. This 
ring may be cut as a narrow strip from 
sheet material such as illustrated in any 
of Figures 1 to 6. When heat is applied 
15 and the two tubes are suitably tilted, 
molten flux and solder run into the ioint 
between the two tubes. 

Another application of the invention is 
illustrated in Figure 19. Here a stud 36 
20 is formed at one end with a reduced por- 
tion 37 on which is sprung a cap 38 made 
from self-fluxing solder in strip form. 
The stud 36 is fixed in a hole 39 within 
•I part 40 by applying heat so as to melt 

25 the flux and solder and thereby make a 
joint between the two parts. 

A method of coating a recessed wire 
such as that shown in Figures 7 to 10 is 
illustrated in Figure 20. A wire 50 is fed 
30 continuously in the direction of an arrow 
into a bath '51 of flux paste. The wire 
passes out of the bath through a die 53 
for wiping off surplus flux from the sur- 
face of tl^ wire. Thence the wire passes 

35 through troughs 53, 54 and an inter- 
mediate die 55. Tlie troughs 53, 54 con- 
tain powdered flux for drying the outside 
of the paste on the wire. Excess flux is 
removed by a die 56. Thence the flux 

40 coated \7ire passes through a bath 57 for 
applying polybutyl methacrylate lacquer 
over the flux. In the next step the wire 
passes through a heating tube 58 into 
which air passes through a duct 69, heat 

46 being applied by a suitable heater 60, so 
a& to dry the lacquer. 

A typical soft silver solder contains 
96% tin and 4% silver, and melts at 
224* C. A suitable flux for such a solder 

50 is zinc chloride. Alternative fluxes are 
salicylic acid, phthalic acid, benzoic acid, 
citric acid or a combination of these acids. 

A typical hard solder contains 38% 
silver,^2G% copper, 19% zinc, 23% cad- 

55 mium and melts at 650** C. A suitable flux 
for such a solder consist? of alka>li 
fluorides, such as potassium or sodium 
mixed with boric acid or boras or both. 
A thermoplastic resinous composition 

60 consisting of polybutyl methacrylate is a 
suitable vehicle for bonding together the 
flux particles and for causing them to 
adhere to the .solder. The composition 
may include a plasticizer. A suitable 

65 plakicizer is dibutyl phthalate. To obtain 


a bulainpd tlierinf»pl:isfic composition, 
i.e. one in which the flux particles are 
evenly distributed throughout the com- 
position, a suitable solvent may be added 
to the vehicle. ' 7C 

What we claim is : — 

1. Self-flnxing solder comprising a 
solid body of solder formed with an 
external surface having a spreading 
recess or recesses, said recessed surface 71 
carrying an external body of adherent 
flux of solid or semi-solid consistency, 
which is distributed over the recessed sur- 
face 30 as to All the recess or recesses 
therein, and which is alone sufiicient in 8Q 
quantity to permit the mating of a 
soldered joint with the solder, and a 
vehicle for bonding together the particles 
of flux and causing them to adhere to the 
solder body, the vehicle being of such a 85 
nature that it is stable in form and com- 
position under noimal temperatures, 
affords a stiff and durable body of flux 
luider normal temperatures, and substan- 
tially all vaporizes when the soldering 90 
temperature is reached, any small residue 
not being deleterious to tJie joint to be 
made. 

2. Self-fluxing solder as claimed in 
claim 1, wherein the body of solder is in 95 
the form of sheet or strip.' 

3. Self-fluxing solder as claimed in 
claim 2, wherein both surfaces of the 
solder sheet or strip are recessed to receive 
the flux. 10( 

4. Self-fluxing solder as claimed in 
either claim 2 or claim 3, wherein the 
recessing of the surface is afforded by a 
multiplicity of closely-spaced depressions 
extending over the .surface of the solder 10£ 
body. 

5. Self-fluxing solder as claimed in 
claim 4, wherein the recessed surface has 
the form of a dimpled surface made up of 
self-contained cells. i^j 

6. Self-fluxing solder as claimed in 
claim 4, wherein the recessing is afforded 
by a series of parallel grooves and ridges 
extendinn^ ovej the solder body. 

7. Self-fluxing solder as claimed in H; 
claim 6, wherein at least two sets of 
parallel grooves and ridges are arranged 

to cross each other on the surface of the 
solder body. 

8. Self-fluxing solder as claimed in 120 
claim 6, whei-ein the recessing is afforded 

by corrugating tlie sheet or strip. 

9. Self-fluxing solder as claimed in 
claim 1, wherein the solder body is in the 
form of wire or rod. " ]2b 

10. Self-fluxing solder as cJaimed in 
claim 9 wherein the solder wire or rod is 
non-circular in section, and wherein tbe 
rod or wire is twisted about its axis to pro- 
duce a co-axial spiral groove affording a 130 
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recess to receive the flux. 

11. Self-fluxing solder us claimed in 
cluim 9. wherein the recessing in the 
solder wire or rod comprises one or more 

8 longitudinal grooves. 

12. Self -fluxing solder as claimed in 
claim 11, wherein the recessing in the 
solder wire or rod consists of two longi- 
tudinal grooves arranged at diametricaUy 

iU opposed sides of the wire or rod, 

13. Self -fluxing solder as claimed in 
any one of the preceding claims, wherein 
the flux in the recess or recesses is at a 
■level such that the recessed surface or at 

15 least a* part of the recessed surface of the 
solder body is exposed, 

14. Self -fluxing solder as claimed in 
any one of claims 1 to 12, wherein the 
quantity of flux carried by lie solder 

20 body is such as to completely fill the 
recess or recesses and also to afford a flux 
layer covering the recessed surface of th.e 
soJder body. 

15. Self-fluxing soldei: as claimed in 
25 any one of the preceding claims, wherein 

the flux vehicle comprises a thermoplastic 
plasticized resinous composition. 

16. Self-fluxing solder as claimed in 
ckim 15, wherein the flux vehicle com- 
prises polybuiyt methacryl-ate, with or 
without a plasticizer, such as dibntyl 
phthalate 

17. SelMuxing solder as claimed in 
any one of the preceding claims, wherein 

35 the solder is preformed into a component 
shaped to the form of tha joint to be 


made. 


18. A self-fluxing solder component ns 
claimed in claim 17, wherein tlie sdder is 
shaped as a ring adapted to fit into an 40 
annular space at the joint between two 
mating parts such as two tdescoped tubes 
that are to be joined by a soldering opera- 
tion. 

19. A self -fluxing solder as claimed in 46 
any one of claims 1 to 8 or claims 13 to • 
17, wherein the solder is preformed into 

a component shaped to the form of a disc 
adapted to be inserted in a hole of a part 
(e.g. a tube) to be joined to another and 50 
adjacent psoi; (e.g. another tube) over- 
lying tha hole, 

20. A self-fluxing solder as claimed in 
any one of claims 1 to 8 or claims 13 to 
17. wherein the solder is preformed into 55 
a component shaped as a cap adapted 
mechanically to be fixed over the end of 

a stud or rod or the like for joining that 
end to another part by a soldering opera- 
tion, go 

21. A self-fluxing solder or solder 
component substantially .as herein de- 
scribed with reference to and as shown in 
Pigures 1 and 2, or Figure 3, or Figure 

4, or-Figuires 5 and 6, or Fi^es 7 and 8, 05 
or Figures 9 and 10, or Figures 11 and 
12, or Figure 13, or Figure 14, or Figures 
15 and 16, or Figures 17 and 18, or 
Figure 19 of the accompanying draw- 
ings. " 70 

BOULT, WADE & TENNANT, 
aU /112, Hatton Garden, London, E.C.I , 
Chartered Patent Agents. 


PROVISIONAL SPECIFIOATION 
No. 8952 A.D. 1960. 

Improvements in or relating to Self-Fluxing Solders 


We, TiiEssco Indcsthul Ebsbaech 
Limited, a British Company, of Eoyds 
Mill Street, Sheffield, 4, Yorkshire, do 
hereby declare this invention to be 

76 described in the following statement : — 
The invention relates to solders and the 
like, and is particularly concerned -with 
solders, containing sUver as an essential 
constituent. The principle object of the 

80 invention is to provide a self-fluxing 
solder, and comprises the step of provid- 
ing an improved form of solder, which 
also enables the ratio of flux to solder to 
be controlled, improved methods of pro- 

85 viding preformed self-fluxing solder 
- parts, an improved method of providing 
'the flux and ai>j>lying the flux to the 
solder, and a form of self-fluxing solder, 
which makes electrical resistance solder- 

80 ing more efficient. 


This latter method of soldering or braz- 
ing consists in the application of heat 
and pressure to the parts to be joined, 
between which the solder may be pre- 
placed, using the heat generated by the 95 
flow of current. This heat is generated bv 
the resistance to the passage of high, 
current Ibw voltage power generated in 
the secondary circuit of a resistance braz- 
ing unit. io(» 

The fluxes used are heat resistiug and 
are insulators when cold, and solders 
which are provided with a surface coat- 
ing of dry flux may cause an interruption 
in the flow of current. JQS 

In carrying the invention into effect, 
the solder in the form sheet, wire or rod, 
in a preferred form, may have indenta- 
tions or cells, closely spaced together over 
the surface, of a depth and form, which 110 
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enables the amount of flux in relation to 
the solder to be controlled, and by vary- 
ing the size of the receptacles formed in 
the solder, the flux can be varied, in rela- 

5 tion to the weiffht of the soldef, and the 
recLuirements of the soldering or brazing 
operation. These depressions may be 
formed by passing the sheet, wire or rod, 
through rollers on the surface of which 

10 are formed lie impressions, to be trans- 
ferred to the solder. 

A feature of the invention consists also 
in the provision of self-fluxing sodder 
parts, which may be preformed to vary- 

15 ing shapes and sizes, such as discs, 
washers, rings, and the like, having 
innumerable indentations or cells of flux, 
and may take the size and shape of the 
joint to be made. 

20 Automatic stamping presses may be 
used to preform the discs, washers, and 
the like from this solder sheet, and auto- 
matic forming machines to produce rings 
and the like, from solder wire. 

25 A further feature of the invention com- 
prises the step of providing a suitable 
flux and a method of applying the flux 
to tlie aodder. 
The preferred method consists in carry- 

30 ing the flux in a vehicle, and for the pur- 
pose of soldering, both the flux and the 
vehicle must have distinctive properties. 

A flux suitable for soldering must be 
capable of dissolving oxides that form 

35 during heating, assist in the free flow of 
the aUoy solder, and reduce the surface 
tension of the molten solder in relation to 
the metal on which it flows,, enabling the 
molten solder to ** wet the surfaces to 

40 be joined. 

A soft silver solder, may be one con- 
taining 96% tin, and 4% silver, melting 
at 224 degrees C. A typical flux for this 
folder may be, zinc chloride, or one of 
45 the weaker acids, such as salicylic acid, 
pkthalic acid, benzoic acid, citric acid, or 
a combination of these acids. 

A typical hard silver solder, may be one 
containing silver 38%, copper 20%, zinc 
50 19%, and cadmium 23%, melting at 650 
degrees C. A suit-able flux for this solder 
may consist of a^lkali fluorides such as 
potassium or sodium mixed with boric 
acid or borax or both. 

55 The flux when, carried in suspension or 
in solution in the vehicle, and applied to 
the solder, must when dry, adhere 
stronjgly to the solder, and must with- 
stand bending, stamping^ and handling 

go during storage, distribution and in use, 
whilst giving protection against atmo- 
spheric influences. 

Selected thermoplastic, plasticized, 
resinous compositions, may fuMl these 

65 requirements, but there are certain funo- 


tiona peculiar to. and essential in earrj-- 
ing out a soldering operation which must 
not be itifluenced or afifeeted, and which 
tenders, necessary particular treatment of 
these products. ' 

This vehicle must be capable of mixing 
with, or taking into solution these fluxes, 
without forming a " Gel,*' and must not 
retard the function of the flux to reduce 
the surface tension of the molten solder ia • 
relation to the metal over which it flows, 
and further no residue deleteriou:? to mak- 
ing a joint must be left when subject to 
heat during the soldering operation. In 
a soldering operation the solder may be c 
preplaced in the joint to b& made, and it 
is essential that the solder shall flow over 
tJie whole area of the joint, and that no 
residue must be left, which will weaken 
the joint. . 8 

The thermoplastic, plasticised, resinous 
composition, may be dibutyl meth- 
acrylate, plasticised with dibutyl phtha- 
late, and this thermoplastic composition 
to produce the desired resuflts in solder- 9 
ing, must be balanced. This can be 
achieved by the use of a suitable solvent, 
which when the vehicle is mixed with the 
flux, will form an adhesive and consistent 
paint product, without the tendency to 9 

Gel." To ensure the free flowing pro- 
perties and to assist the flow of the solder 
a distinctive hydrocarbon may be selected 
and added to file vehicle before mixing 
with the flux. 1« 

To further promote the free flowing of 
the solder by reducing surface tension 
minute particles of a metal or alloy may 
be carried in suspension in the flux and/ 
or vehicle, which would volatilise, witji- t 
out influenciuiT the chemical balainre of 
the solder. 

One of the milder acids sueli as eitrii- 
acid may be furtlier added to improve the 
adhesive properties to the solder of the 1! 
flux laden vehicle. 

The vehicle and the fliix may be inti- 
mately mixed in a ball mill or other jire- 
f erred method, and may be applied to the 
solder by any conventional method, such I 
OS dipping or spraying. It is however 
necessarv to control the dimensions of the 
flux solrfer accurately, particu'larly where 
solder parts are used for preplaced solder- 
ing of joints. For example machined 1* 
parts are produced to limits, and solder 
riings, washers and the like, must fit in 
and /or around these machined surfaces. 
The wire or rod may therefore be passed 
through a die, and' the sheet may be U 
passed through rollers, and where neces- 
sary, abrasion rollers or scrapers may hv 
usen. to ensure this accuracy of dimeu- 
sions, and expose the solder metal surface 
of the ridges or apex formed by the It 
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depressions in the solder metal. 

The process of electrical resistance 
soldering is rendered more efficient by 
this method of producing self-fluxing 
5 Bolders, as the solder metal surface of the 
ridges or apex formed by the depressions, 
are exposed and in contact with the meta^j 
parts to be joined, and electrical and 
thermal conductivity is thus maintained 

10 between the opposing el^trodea, suffi- 
cient flux for the soldering operation be- 
ing carried in the depressions formed in 
the solder. Uniform and consistent solder- 
ing of joints is therefore made possible. 

15 For certain soldering operations, a fine 
gau^ wire is used, which makes the auto- 
matic forming of rin^ difficult, if not 
impracticable. The invention simpdifles 


this process by enabling a heavier gauge 
solder wire or other section to be used, for 30 
a given weight of solder, the depressions 
forme<l in the solder, being filled with the 
requisite amount of flux, determined by 
the form and depth of the depression. The 
sections or patterns may also be such as to 25 
provide reinforcement and streugth to the 
section. 

The details of the invention may be 
varied, provided the principles of the 
invention are adhered to. Perforated sheet 30 
may be used, and transverse grooves may 
be formed in the wire, for example. The 
method of applying the flux may be 
varied, und may not be confined to the. 
method described 35 
JOHN COOKBAIN BEIGGS. 


PEOVISIONAL SPECIPIOATION 
No. 2(fi91 A.D. 1950. 

Improvements in or relating to Self -Fluxing Solders 


We, Thbssoo Industeial Reseakch 
Limited, a British Company, of Royds 
MUl Street, Sheffield, 4, Yorkshire, do 
hereby declare this invention to be 

40 described in the following statement: — 
The invention has for its object the 
improvement of fluxes and solders. 
Solders may be soft solders or hard 
solders, as used in soldering and brazing. 

45 An important object of the invention is 
to provide a self fluxing solder, and a 
method of producing a self, fluxing solder 
in the form of pre-f ormed parts. 
The application is a part of my inven- 

50 tion, application No. 8952/50, and this 
appdication relates to a preferred method 
of producing self fluxing pre - formed 
parts from solder wire to form rings and 
other shapes to fit the joint to be 'bTa,zed. 

65 To carry tiie flux, which is an insulator, 
on the surface of a wire has limitations, 
and further the thickness of flux neces- 
sary on the surface of the solder wire 
makes the production of the formed parts 

60 in an automatic machine an uncertain 
operation. 

Patent application 'No, 8952/50 de- 
scribes a method of carrying the flux in 
predetermined relationship to the solder 

66 in cells, grooves or the like, and the 
invention now describes a preferred con* 
siraotion and method of manufacture of 
these preformed shapes of self fluxing 
solder. 

70 To braze deep joints by self fluxing pre- 
formed parts shaped to fit the joints it has 
been found beneficial to provide means of 
directing the flux when molten into the 
joint to be brazed? and a further feature 

75 of the iuTention provides the solder wire 


in the form of preformed parts, such as 
rings with helical grooves spaced at a 
determined pitch, which direct the flux 
into the joint. The number of helical 
grooves for a given length of solder wire gfl 
forming the preformed part, and the 
depth and /or width, may be varied, to 
enable the ratio of flux to solder to be 
altered to any predetermined quantity. 
This principle of carrying the flux in 85 
relation to the solder, also enables the 
flux to be released before the solder wets 
the joint surfaces, . whiih may not occur 
if the flnx is contained within the solder 
to form a core, gg 

In carrying the invention into effect, 
the solder wire may be of any section, but 
preferably rectangular in form, and may 
be produced by passing a circular wire of 
the required length through rollers xmder 05 

Sressure, or by forming the section by 
rawing through dies, or other suitable 
means. The wire may be in lengths of 1000 
feei. In a preferred manner the coil solder 
wire may be twisted to fom these helical j^qq 
flux carrying grooves in continuous 
length, in a machine on which may be 
mounted a spool or swift; for carrying 
this coil of solder wire. This spool simul- 
taneously uncoils ^ the solder wire and ^qr 
rotates. The rotating solder wire passes 
through a twisting chuck to a drum which 
contrds the tension in the wire. The 
twisted wire from this drum is then con- 
tinuouslv coiled on a rotatinff speed, or ha 
swift. ' o . ii« 

These long lengths of twisted wire may 
then be passed from the spool or swift 
through one or more enclosed baths, con- 
taining the fluxed medium described in 115 
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Patent apjjlication Xo. 8952/50, and 
dirougli a sizing die, and before being 
coiled on a rotating spool or swift may be 
led tiuongh a lieated jacketed dttct, and 
.5 dried. 

In this process tlie spiral grooves in tbe 
tvristed T^ire become fiHed with tJie flns 
medium. 

Tlie flux medium which is a feature of 

10 the invention is adhesive to the solder 
wire, sufficiently strong and resilient 
when dry to withstand bending, and form- 
ing shapes^ as well as handling in indus^ 
trial use without deterioration when 

15 exposed to moisture or other atmospherio 
influences. Further this fluxing medium 
may consist of a vehicle in which is dis- 
persed the fluxing agent, such as the 
alkali fluorides and boric acid or borax 

20 and/or boric acid to form a uniform 
paint Kke product of suitabje viscosiiy, 
but this vehicle must disperse and leave 
no residue, when the brazing operation 
has been completed, as described in 

25 Patent application No. 8952/50. 

The fluxed solder wire in coils may be 
fed from the spool or swift to an auto- 
matic coiling machine on which perfectly 
formed, close jointed fluxed preformed 

30 parts such as rings may be formed. 


For deep joints to be brazed, the ratio 
of thickness to width of the solder wire 
may be 2 to 1, and the number of twists 
per inch length of solder wire may be a 
minimum of 3, to provide an adequate 36 
supply of flux in relation to the solder. 
An example of this principle may be 
illustrated by taking a -fe" dia silver 
solder wire, and passing this wire through 
rolls under pressure, to O.OS" x 0.035". 40 
The ^^lume and weight of the sodder 
remains unaltered, but when twisted, the 
diameter is O.OS'^, the diflerence being 
represented by the volume of the flux 
cairying helical flutes or grooves. 46 

when formed in rings or other pre- 
formed shapes, these spiral grooves or 
flutes direct the flux when molten, into 
ithe jointed to be brazed. 

Although a preferred coustructioii and 60 
method of manufacture has been de- 
scribed, the invention is not restricted to 
this method, for example two wires may 
be woven together to form helical grooves 
or flutes along its length, by conven- 65 
tional machines, continuously in long 
lengths, or other methods or forms may 
be used, provided the principles of the 
invention have been adhered to. 
JOHN COCKBAIN BEIGGS. 


PROVISIONAL SPECIFICATION 
No. 2md A.D. 1950. 

Improvements in or relating to Self-Fluxing Solders 


60 We, Thessco Industbial Beseaiich 
LiMiTiO), a British Company, of Eoyds 
Mill Street, Sheffield, 4, Yorkshire, do 
hereby declare this invention to be 
described in the following statement: — 

65 This invention concerns improvements 
in or relating to the inventions forming 
the subject of mv prior patent applica^ 
tions Nos. 8952/00 and 20291/50. 
The main object of the invention is to 

70 provide means for facilitating the opera- 
tion of soldering together two or more 
metal parts to form a composite structure. 

According to the present invention 
there is provided a metal part- prepared 

n for soldering to a second part which is 
fitted at the surface to be joined to 
another part with a pre-formed solder- 
flux component mechanically secured to 
the metal part so that the metal part and 

80 the component together form a unit cap- 
able of being soldered at the jointing sur- 
face to the second metal part. 

Where the two metal parts each have 
the form- of a sleeve or tube ^ni are 

85 adapted to be engaged within or over one 
another for soldering together between 
the adjacent surfaces, one of the parts 


may be formed with an annular groove at 
the jointing surface which is adapted to 
receive a sodder-flux component in the 90 
form of a ring. 

In a modification, the groove is 
replaced by a hole passing through the 
wall of either the inner or outer sleeve or 
.tube, but preferably in the outer tube, 95 
and this hole is adapted to receive a plug 
consisting of the solder-flux component. 
Instead of the hole there may be pro- 
vided a circular or other shaped recess to 
receive the solder-flnx ping. 100 

If the metal part is in the form of a 
.stud or rod or the like, of which an end 
face is adapted to be joined by soldering 
to another metal part, the solder-flux 
component may have the form of a cap U)f, 
that is fixed over the end of the stud or 
the like so as to cover the surface to be 
joined. Thus the cap may be pressed or 
sprung into position. A very convenient 
form of cap has a flange which is serrated 110 
or fluted and is pressed around a beaded 
portion around the end of the stud or the 
like. 

The invention particularlv, although 
not exclusively, relates to hard solders. In 116 
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carrying the invention into practice, the 
Boldeivmix component may be made from 
material which is in the form of sheet, 
strip, wire and rod. Thna the solder may 

& be formed with cells containing flux of an 
adhesive character distributed over its 
surface, such as is afforded by depressions 
or coTTUgations or grooves in sheet either 
alone or in combination. Wheire the 

10 solder-flux component is made from wire^ 
the grooves for receiving the flux may be 
formed in the surface of the wire by tmst- 
ing ihat wire so as to produce a helical 
groove or spiral. 

16 The size and shape and spacing of the 
cells or other recesses is so adjusted as to 
provide the finished solder-flux com* 
ponent with sufficient flux for completing 
the brazed or other soldered joint. 

20 By varying the size, shape and spacing 
of the cells or other depressions, the solder 
flux ratio can readily be varied to meet 
circumstances ; and in addition they serve 
as a key for the flux below the surface of 

25 the component, protecting the flux from 
disturbance or injury during transit and 
use. The flux may extend ^ a thin Isyer 
over the whole surface of the solder-flux 
component, so as to completely cover it. 
30 However, for certain brazing operations 
such as electrical resistance brazing where 
the electric cnrrent must be transmitted 
through the solder to the parts to be 
joined, it is then necessary that there 
35 shall be no surface coating of flux; and 
tile tops or peaks of the sides of the 
depressions in the surface of the solder 
are then left exposed aad free from flux. 
It is already known to parovide sleeve- 
40 like unions for joining two tubes with a 
soft solder ring which is formed in a 
groove within the unioai ; but such soilder- 
ings are not made up into solder-flnx com- 
ponents ; and moreover such solders are 
46 plastic and can be pressed or forced into 
the grooves within the unions. This is not 
possible with hard solders, since they are 
not plastic. With the eolder-flux com- 
ponents disclosed in my two prior patent 
60 applications Nos. 8952/60 and 20291/50, 
the cellnlAr or groovea or like structure 
of the solder permits its being readily 
deformed under pressure to fill a recess, 
such as a groove at the position where the 
55 joint is to be made, Thus a union f oi: join- 


ing two pipes may be provided wifli 
grooves which are sprung witii preformed 
solder-flux components in the form of 
rings. The arrangement is such that the 
bore of the union, after insertion of the (jO 
solder-flux components, is such as to per- 
mit free entry of the tube or tubes within 
a union. Where the solder-flux component 
is in the form of a ring retained within 
an annular gjcoove in the union and it 65 
protrudes when initiaUy fed into the bore 
of the union, an expanding tool may be 
passed through the bore or the union so as 
to press the ring into the groove to hnns 
the exposed surface of the ring flush with 70 
the bore of the vmosu 

Several constructions in accordance 
with the nresent invention will now 
briefly be described by way of example. 

A common melhod of securing a stud to 75 
another part ia to drill and tap a hole in 
that part for receiving a screw-tiixeaded 
portion at an end of the stud. This fixing 
meihod may be considerably simplified by 
fitting the end of the stud with a solder- 80 
flux component in the form of a cap 
which is pressed or sprung on or otherwise 
secured over the end of the etud so as to 
form an integrai part of that stud. The 
stud and its cap then form a unit ready 85 
for use by the user. The end of the stud 
that carries the cap may be inserted 
within a plain hole in a part or placed in 
contact witii the surface of the part to 
which it is to be secured, jand it can then SO 
readily be brazed into position to another 
metal part. 

In another construction, the solder-flux 
component may be in the form of a disc 
or ping which is pressed into or otheirwise 06 
secured in a recess or hole at the surface 
where the metal part is to be» joined to 
another metal part. Thus, where one 
metal part is in the form of a, sleeve or 
tube fitted over anotber part in the form 100 
of a sileeve or tube or the like, the outer 
sleeve is formed with a circular or other 
shaped bole for receiving a eolder-flux 
component in the form of a disc or plug. 
In a modification, the disc or plug was 106 
received in a recess at the surface of the 
bore of the sleeve or the like. 

BOULT, WADE & TEOTANT, 
111/112, Hatton Garden, London, E.C.I, 
Chartered Patent Agents. 
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